Assessing investment activity is a key to understanding the present Russian economy; the Russian official national accounts, however, do not give very much information on it because of their large statistical discrepancies. Using a matrix balancing method, we construct an aggregated Social Accounting Matrix (SAM), which integrates a Russian Flow of Funds table into the Russian national accounts and contains no discrepancies. Comparing the Russian SAM with Japanese and US SAMs, we find some characteristics of the Russian economy such as: a large current deficit in the non-financial corporation sector, different tax burdens for the institutional sectors, a low level of financial intermediation, and wage arrears as a kind of forced saving.
Introduction
The Russian statistical office (Goskomstat, 1997) published the national accounts by institutional sector for 1995 for the first time in 1997. Although the statistics are generally regarded as being not very informative because of their large statistical discrepancies, their compilation is nevertheless an important achievement, particularly if we consider that few countries outside the OECD members can compile their national accounts by institutional sector. In this paper we construct an aggregated Social Accounting Matrix (SAM) from the Russian national accounts and the Flow of Funds, eliminating the statistical discrepancies using a matrix balancing method. The objective of constructing the balanced SAM is not to revise the official Russian national accounts but to propose another possible statistical picture on the Russian economy. The elimination of statistical discrepancies also makes it possible to apply matrix algebraic operations to the SAM. The rest of this section outlines relations between the System of National Accounts (SNA), SAM, and matrix balancing, followed by the structure of the paper.
The SNA has a matrix structure in its foundation (SNA, 1993) : it is therefore possible in theory to present national accounts of an economy as a matrix, i.e. as a SAM. The matrix presentation of national accounts enables us to identify structural relationships between accounts at a glance and, more important, apply matrix algebraic operations to the data.
Despite these advantages, it is not usual to present SNA data as a SAM for the following reasons: first, the matrix will be very large and therefore difficult to handle, if detailed SNA data exist; to present the data as a matrix may be unnecessary, if the data is scant. Second, the matrix presentation is not adequate for showing time-series changes. Third and most important, when SNA data are simply rearranged in a matrix, the matrix usually turns out to be 'unbalanced' because of statistical discrepancies. 'Unbalanced' means that the sums of the inflows of one or more accounts are not equal to the respective sums of the outflows. If a SAM is not balanced, it is difficult to apply matrix algebraic operations to the SAM and the most important advantage of the matrix presentation therefore vanishes.
Knowing how SNA statistics are compiled in practice, we can easily understand that SNA statistics without statistical discrepancies are unthinkable even for most developed economies. Consequently, we need to transform an unbalanced SAM into a balanced SAM in some way, whenever we want to analyse an SNA-based SAM by mathematical tools.
Adjusting an unbalanced SAM by a matrix balancing method is one of the ways to achieve it.
In the following section, we present the Russian national accounts for 1995 as an unadjusted and unbalanced SAM, and discuss how the statistical discrepancies disturb our analysis. In Section 3, we discuss matrix balancing briefly and then apply it to the Russian SAM. We use the Russian Flow of Funds as additional information in the matrix balancing. In Section 4, we compare the balanced SAMs of Russia, Japan, and the USA, using multiplier analysis methods. Particular attention is paid to investment and saving in Russia. Section 5 offers a conclusion to the discussion. Table 1 - (1) shows the SAM of the 1995 Russian national accounts. The SAM is constructed along the lines proposed by Pyatt and Round (1985) ; however, some modifications are introduced so that the SAM includes as much information as the original Russian national accounts have.
Russian National Accounts in a Matrix Format

Construction of the Russian SAM
The SAM consists of the 23 accounts divided into five groups: production factors, (domestic) institutional sectors, production, (domestic) investment and saving, and the Rest of the World. Each account is composed of a row and a column. The entries in a row indicate the inflows to the corresponding account: those in a column the outflows from it.
The production factor accounts map the value added generated in the production account onto the institutional sectors. The introduction of the production factor accounts, which do not explicitly exist in the standard SNA, is regarded as an innovation for simplifying compilation of a SAM (see Pyatt and Round, 1985) .
The institutional sector accounts include the accounts of direct tax, indirect tax, other current transfers, and property income in addition to the ordinary institutional sectors. The tax accounts are introduced to show the tax flows separately. The indirect tax is treated as if all the indirect tax is charged at the stage of production (Cell 8, 21) 1 . If the detailed data had existed, we could have distributed it to those institutional sectors which paid the tax. The accounts for property income and other current transfer are introduced as a result of the lack of relevant information. Because the flows of property income and other current transfers were separated, Sub-matrix (3-6; 3-6) 2 identifies only the flows related to social insurance.
1 Cell x,y or Cell (x,y) indicates the cell at the crossing of the x th row and the y th column. 2 Sub-matrix p,q,r; x,y,z or Sub-matrix (p,q,r; x,y,z) indicates the sub-matrix comprised of all the cells at the crossing of the rows p,q,r and the columns x,y,z.
The institutional sector accounts show the current transactions of the institutional sectors; the saving accounts indicate the capital transactions of the institutional sectors.
The Rest of the World (ROW) belongs to the institutional sectors; however it is obviously convenient to separate ROW from the domestic sectors. The ROW-Goods account corresponds to the goods and services balance in the Balance of Payments, while the ROWFinancial account shows the rest of the Balance of Payments. Cell (22, 23) indicates the current surplus. If Russia had a current deficit, it would appear in Cell (23, 22) . Cell (22, 23) can be interpreted in the following way: 'ROW-Goods' exports 'money' that 'ROWFinancial' financed so that ROW can import (Cell 20,22) more than ROW exports (Cell 22, 20) . This is not straightforward, but inevitable unless we construct a full SAM for ROW.
Again, we could have distributed the imports (Cell 22, 20) to the sectors which finally consumed them, if the detailed data had been available.
All empty cells have zero values; the zeros are, however, omitted for simplicity. The cells are zero either when the cells happen to be zero or when the transactions corresponding to the cells are not defined. Cell (5, 14) is an exceptional case. Cell (5,14) does not usually have a corresponding transaction; it has, however, a non-zero value to record a negative net saving by the non-financial corporation sector. The negative net saving can be recorded either in Cell (14,5) with a minus symbol or in Cell (5,14) without a minus symbol. The latter is preferable, because the existence of negative values may cause difficulties for matrix algebraic operations.
Difficulty in Analysis caused by Statistical Discrepancies
Negative net saving by the non-financial corporation sector is one of the characteristics of the Russian investment-saving balance. Below, let us see what we can discover about the Russian investment-saving balance from the unadjusted SAM of Table 1-(1). 'Net saving' is defined as follows: net saving = the sum of the current inflows of the sector (net of its capital consumption) -the sum of the sector's current outflows. The negative net saving, therefore, means that the sector has a current deficit. Consequently, the Russian non-financial corporation sector has to finance the current deficit of 72.3 trillion Roubles (Cell 5, 14) , in addition to its investment. Row 14 shows how the non-financial corporation sector raises funds to finance its current deficit and capital expenditure: Column 14 shows how the sector uses the funds raised. Capital consumption (Cell 14,10) finances a dominant part (76.3% = 357.0/467.6) of the demand for funds. The capital transfer (Cell 14,16) comes next (12.1%). The large amount of the capital transfer, i.e. free capital financing, is unusual. We will discuss this in Section 4.
The rest of the demand for funds is financed by net borrowing (Cell 14, 19) . The largest item of the demand for funds is fixed investment (Cell 18, 14) ; its amount is, however, only about two-thirds of the capital consumption (271.6/399.6). From this we may conclude that Russian non-financial corporations are eating up their capital stock. This may be more or less true; yet it is not certain, because the SAM has large statistical discrepancies.
Rows 'd' of Table 1 , which are defined as the subtraction of the row total from the column total of each account, identify the discrepancies. The unadjusted goods account has a positive discrepancy; we obtain the corresponding negative discrepancy, summing up the discrepancies of the unadjusted accounts for saving and ROW-Financial. Gathering discrepancies into the saving accounts and the goods account is a convention of the SNA; the causes of the discrepancies, therefore, do not necessarily exist in those accounts. Whatever the causes of the discrepancies, they are so large that the Russian national accounts obscure the economic situation rather than depict it clearly. Table 2 highlights how difficult it is to draw a clear-cut conclusion on the investment-saving balance by sector. When the discrepancies are included, net lending by the household sector increases by one-third and net lending by the other sectors changes from negative to positive or in the opposite direction. These uncertainties on the saving side cause difficulties to evaluating the investment activity, which is a key to Russian economic growth (see Hare, 1997) .
Matrix Balancing Methods and Balanced SAMs
In this paper we use a distance minimisation matrix balancing method to balance SAMs. A typical problem of distance minimisation matrix balancing is formulated as
where a ij is an element of the initial matrix and x ij is the corresponding element of the balanced matrix. As may be seen, this is an optimisation problem to find the matrix that is the nearest to the initial matrix and whose i th row sum equals the i th column sum. The objective function defines the 'distance' as the sum of the percentage changes from the initial elements to the balanced elements. There are other variations of the objective function. As Nakamura (1996) has suggested, the percentage distance may be preferable because of its neutrality.
All distance minimisation methods search for the matrix that is the nearest to the initial matrix and satisfies the constraints. If no constraint is imposed, the initial matrix is chosen as the optimal one. From this, we can understand that the distance minimisation methods implicitly assume that the initial matrix is nearest to the truth. For the 1995 Russian national accounts, the initial unadjusted SAM is regarded as being unreliable. It is, therefore, difficult to think that the balanced Russian SAM is becoming more plausible as it is approaching the initial SAM. In this circumstance, we use the matrix balancing method not just to balance a matrix but to integrate available and inconsistent statistical information as much as possible into a balanced matrix, i.e. data reconciliation. For this purpose, we need to find statistics, which can be used to cross-check or supplement the Russian national accounts.
Few of the Russian statistics cover the same areas as the Russian national accounts do.
The Household Income Survey covers the expenditure of the household sector; it is, however, neither reliable nor methodologically comparable with the national accounts (Russian Economic Trends, 1997, no.1, pp.84-90; Puzanov and Martynova, 1998) (Gavrilenkov et al., 1998) are in principle the same as that in the official national accounts, although it is slightly revised. The CBR (Plushchevskaya and Starikova, 1997) For matrix balancing, the distance minimisation method of equation 1 is applied to the initial SAM that is identical to the SAM of Table 1 - (1) (Goskomstat, 1997) , it emerged in its revised version (Gavrilenkov et al., 1998) . Table 1 - (2) (Table 2 ).
International Comparison of Aggregated SAMs
In this section we compare the SAMs of Russia, Japan, and the USA and discuss the Russian economic structure, focusing on investment and saving. The SAMs of Japan and the USA are based on their national accounts for 1993 (UN, 1996) 5 and balanced with equation 1 6 .
Because their initial statistical discrepancies are small, the required adjustments to balance the Japanese and US SAMs are almost negligible in terms of percentage of GDP.
3 Discrepancies often exist between the net lending items in the capital accumulation account and those in the capital finance account even in the national accounts of established market economies. The main cause is that they are compiled from different data sources. 4 For example, Financial Times, June 9, 1998, p.2. 5 The other figures of the Japanese and US national accounts also refer to the year 1993, unless otherwise mentioned. 6 Private non-profit institutions serving households (PNI) belong to the non-financial corporation sector in Russia, but to the household sector in Japan and the USA. Because the weight of PNI in the national accounts is small, this difference does not cause a significant problem.
To compare the SAMs, 'accounting multiplier' matrices are calculated and 'structural path analysis,' a multiplier decomposition method, is applied to decomposing the accounting multiplier matrices. The appendix discusses these methodologies.
Properties of Russian Investment-Saving Balance
We begin with an overview of investment and saving in Russia. Table 3 , which summarises the balanced SAMs, shows that fixed investment is fairly active in Russia: the fixed investment / GDP 7 ratio of the non-financial corporation sector in Russia is higher than that in Japan. On the other hand, fixed investment by the household sector is weak in Russia. The major part of fixed investment by the household sector consists of house building in Japan and the USA; non-incorporated businesses, which are usually included in the household sector, carry out the rest of the fixed investment by household sector. From these, we may conclude that private housing investment is weak and non-incorporated businesses are underdeveloped in Russia. The fixed investment / GDP ratio of the government sector in
Russia is about the same as that in the USA but far lower than that in Japan. The Russian figure should be much larger, if we consider her need to invest in infrastructure; the fiscal situation in Russia, however, is curbing fixed investment by government.
Corresponding to the relatively large fixed investment, 'total saving' in Russia, which is defined as domestic saving plus net borrowing from ROW 8 , is as large as in Japan and much larger than in the USA.
In respect of the supply composition of total saving, one of the most remarkable features of Russia is that the non-financial corporation sector has very high ratios of capital consumption to GDP and to the total saving. The capital consumption by the Russian nonfinancial corporation sector is large enough to overcompensate for the small capital consumption by the household sector. Although the balancing adjustment reduced capital consumption in Russia by one-third, the Russian ratios of overall capital consumption to GDP and to the total saving are still the highest in the three economies. One of the causes of the large capital consumption is a managerial decision to increase the depreciation rate in order to reduce taxes and to get rid of obsolete capital stock faster (Linz, 1997) . Another cause may be overestimation of capital consumption as a result of inadequate adjustments for inflation and changes in relative prices (Poletayev, 1997; Tabata, 1997) . Measurement of capital consumption is a difficult task even in established market economies; we cannot expect a reliable measurement of capital consumption from Russia.
Looking at the demand composition of total saving, we find that the share of fixed investment is relatively small in Russia as a result of the large shares of inventory investment and current deficit financing by the non-financial corporation sector. The investment-saving balance of the non-financial corporation sector, which is dominant in the Russian investment activity, is as follows in terms of percentage of GDP:
Capital Consumption + Net Capital Transfer (received) + Net Borrowing = (17.9%) (3.5%) (7.5%)
Current Deficit Financing (negative net saving) + Fixed Investment + Inventory Investment.
(5.0%) (20.5%) (3.4%)
Equation 2 shows that the non-financial corporation sector mobilises a relatively large amount of saving (28.9% of GDP), while its fixed investment is not as large as the mobilised saving, mainly because of the current deficit financing. Moreover, the net fixed investment turns out to be small as a result of the large capital consumption. The non-financial corporation sector's ratios of net fixed investment to GDP and to overall fixed investment in Russia are slightly higher than those in the USA but much lower than those in Japan. However, the meaning of these low ratios in economic terms is not clear. Equation 2 indicates that a part of capital stock of the non-financial corporation sector, the value of which is equivalent to 20.5% of GDP, was replaced with new, maybe highly efficient, capital stock in 1995. This speed of replacement may be considered as being fairly high. To take a more realistic view, both fixed investment and capital consumption may be overestimated as a result of changes in relative prices in favour of new capital goods and valuation problems with obsolete capital stock (Linz, 1997; Poletayev, 1997; Tabata, 1997) . The replacement of old capital stock may not be progressing at such a high speed in real and physical terms. We need more information in order to judge the situation precisely.
One question arises from equation 2: why does the non-financial corporation sector have a large current deficit? The main reason must be low profitability of Russian nonfinancial corporations. The large capital consumption, which may squeeze the operating surplus, is probably another factor. One more factor, which we can identify from the SAM, is the burden of direct tax (see Linz, 1997, p.5) . The amount of direct tax paid by the nonfinancial corporation sector exceeds its income, which is defined as capital income (operating surplus) plus net property income, by 34%. An international comparison of the direct tax / income ratio may have little meaning because of differences in tax systems and definitions; it is, however, obvious that the tax burden of the Russian non-financial corporation sector is much higher than that of the financial sector.
Another question on equation 2 concerns capital transfer. Capital transfer, free capital financing, is usually negligible in the national accounts of established market economies; it is too large to ignore in Russia. The non-financial corporation sector receiving a capital transfer equivalent to 3.8% of GDP is the largest recipient, while the government paying a capital transfer equivalent to 4.2 % of GDP is the largest payer. The largest capital transfer flow is, therefore, the flow from the government to the non-financial corporation sector. This capital transfer causes a deficit to the government. The government has a positive net saving and its gross saving exceeds its investment expenditure: these mean that the government would not have gone into the red if it had not paid the capital transfer. This is also confirmed by the official national accounts (Goskomstat, 1997, pp.63-7) . The capital transfer from the government to the non-financial corporation sector (and to ROW) may be related to privatisation. According to Ivanov and Khomenko (1995) , the changes of ownership through voucher privatisation are treated as capital transfer in the Russian national accounts.
In respect of net lending and borrowing, we find that the Russian household sector has the largest ratio of net lending to GDP in the three economies. Compared with the Japanese household sector, the Russian household sector spends more on goods and saves more at the same time: the low direct tax burden may make this possible. The net saving / GDP ratio of the Russian household sector is almost equal to that of the Japanese household sector; its net lending is, however, larger than that of the Japanese household sector because it invests in fixed assets to a lesser extent than the Japanese household sector. Although the statistical data show that the Russian household sector has large net saving and lending, this does not agree with our understanding of the financial situation of an average Russian household. We will discuss this issue in the next sub-section. Surprisingly, the net borrowing by the Russian government is relatively small in terms of GDP. One reason for this is that the Russian government's liabilities are offset by its claim to uncollected taxes (Goskomstat, 1997, p.67 ).
This treatment of tax arrears accords with the SNA's standard treatment of arrears, although most tax arrears in Russia seem never to be collected.
Despite the large domestic demand for financial resources, Russia records a small net lending to ROW as a result of both the current account surplus and unfavourable investment environments in Russia. It is often argued that capital flight, which should be included in net lending to ROW (Cell 23,19), may be enormous in Russia; the CBR Flow of Funds, however, assigns a very small value to the net lending to ROW 9 .
Properties of Russian Financial Sector
Comparing the financial sectors more closely, we observe some characteristics of the Russian financial sector.
First, the Russian financial sector pays and receives small property income in terms of percentage of GDP, compared with the financial sector in Japan and the USA. Interest payments account for most of the property income flows; the small property income flows may reflect a low level of financial intermediation.
Property income flows are an important channel to link the real economy with the financial economy; differences in the flows, therefore, cause different patterns of influences of the financial sector on the whole economy. In respect of the global influence of the financial sector on fixed investment (Table 4) , the paths going through the property income account (PpI) carry over 80% 10 of the global influence in the USA and about 60% in Japan. In
Russia, all the paths from the financial sector to fixed investment go through the financial sector saving account (FsS). Although there are few paths going through both the financial sector saving account and the property income account, they are detouring and insignificant.
The Russian financial sector, therefore, influences on fixed investment not through the property income flows, but through its own saving and investment. Moreover, Table 4 shows that the financial sector influences strongly the non-financial corporation sector in Japan and the USA; these strong influences also come from the large flows of property income. In the USA, the paths going through the property income account carry over 95% of the global influence of the financial sector on the non-financial corporation sector. The Japanese financial sector has peculiar and relatively strong paths related to its own current deficit financing; the paths going through the property income account nevertheless carry nearly 50%
of the global influence. The relatively strong global influence of the property income account on the non-financial corporation sector also indicates the importance of the property income flows in Japan and the USA. In contrast with Japan and the USA, the global influences of the financial sector and the property income account on the non-financial corporation sector are weak in Russia.
Second, the burden of direct tax is low for the Russian financial sector (Table 3) . This may help the Russian financial sector to have a relatively large net saving.
Third, the Russian financial sector spends only 14.3 % of its gross saving on its fixed investment; the rest goes to financial investment. Neither in Japan nor in the USA, does the financial sector make financial investment at the cost of their gross saving. This difference causes the following phenomenon. As Table 4 shows, the financial sector saving account (FsS) has the strongest influence on fixed investment in Russia and the USA; however, the paths that carry the influence are different. In Russia, where the financial sector has a relatively large net lending, the paths going through financial investment (Fin) carry over 80%
of the global influence of the financial sector saving on fixed investment. Because saving is the sole outflow from the Russian financial sector except the direct tax, the paths going through financial investment also carry over 80% of the global influence of the financial sector on fixed investment. In Japan and the USA, where the financial sector uses all its saving for its own fixed investment and current deficit financing, the saving account of the financial sector does not have any path going through financial investment to fixed investment. The Japanese and US financial sectors themselves have paths going through financial investment to fixed investment; however, these paths are detouring and have only insignificant total influences, with the exception of some paths going through both the property income account and the financial investment account.
From the above, we may conclude that Russian financial corporations gain a relatively large current surplus as a result of the low direct tax burden, and use the surplus for their own financial investment. The small flows of property income being considered, Russian financial corporations provide the financial market with financial resources by their own financial investments rather than by financial intermediation. This conclusion seems to agree with the general view on the Russian financial and banking sector (see OECD, 1997; Sutela, 1997) .
One question arises from our observations of the Russian financial sector. Net lending by the household sector and net borrowing by the government and the non-financial corporation sectors are relatively large, while ROW records a small net borrowing. correspond to the OADC, are less than 1 % of GDP for the household and the non-financial corporation sectors in the USA and for the Japanese household sector (UN, 1996) . Only the Japanese non-financial sector has a relatively large figure of 4.7% (in the year 1990). In Japan, the figures corresponding to the OADC are 0.1% and 7.3% of 'total financial assets acquisition' for the household sector and (in the year 1990) the non-financial corporation sector, respectively. In the USA, the figures are 7.2% and 10.4% of the 'total liabilities incurrence' for the household and the non-financial corporation sectors, respectively.
It is difficult to identify the magnitude of the tax arrears (lending) from the CBR Flow of Funds; the CBR Flow of Funds shows only the net value (borrowing) of the OADC for the government sector. The Goskomstat Flow of Funds shows, however, a relatively large lending (gross) in the OADC for the government sector. Moreover, as Schaffer (1998) suggests, tax arrears and wage arrears are closely related at the microeconomic level. We may conclude that the wage and tax arrears account for a large part of the financial outflows from the household and the government sectors. In particular, the share of wage arrears in net saving by the household sector may be large, and those non-financial corporations which do not pay the wages use the money without going through the financial system.
Concluding Remarks
Our balanced SAM seems to offer a plausible statistical picture of the Russian economy subject to the problems of the area highlighted. The balancing adjustments fall within a reasonable range and the balanced SAM maintains consistency as an accounting system for an economy, despite the large initial statistical discrepancies in the national accounts and the large differences between the national accounts and the CBR Flow of Funds. The balanced SAM is, however, not free from distortions and uncertainties which are embedded in the national accounts and other statistics. Eliminating those problems by their roots is beyond the scope of this paper; the balanced SAM, however, may be useful as a benchmark data set for further research of these problems.
The results from our analysis of the balanced SAM are limited, mostly because the SAM has only one production sector. Nevertheless, we identified some properties of the Russian economy. First, fixed investment by the household sector is small. Second, fixed investment by the non-financial corporation sector is large in gross terms but small in net terms; the economic meaning of this phenomenon is not clear, however. Third, the direct tax burden is high for the non-financial corporation sector and low for the household and the financial sectors. The low tax burden may contribute to the high saving propensity of the household sector and large net saving by financial sector, while the high tax burden may cause the current deficit for the non-financial corporation sector. Fourth, the government goes into the red because of its capital transfer payment; however, it must be noted that a part of the government liabilities is offset by its claim for uncollected taxes in the national accounts.
Fifth, the depth of financial intermediation is probably low and financial corporations provide the financial market with their own funds. Finally, a large part of net saving by the household sector may consist of wage arrears and the non-financial corporation sector uses the money without going through the financial system. 3 Net lending plus statistical discrepancy. 4 Original data are shown in terms of percentage of GDP. The total is not zero as a result of rounded errors.
Sources: SNA: Goskomstat (1997) and Gavrilenkov (1998) Abbreviations: see Table 4 .
Note:
1 minus = net lending 
Appendix: Accounting Multiplier and Structural Path Analysis
The accounting multiplier matrix is similar to the Leontief inverse matrix of the Input-Output analysis. First, we make a coefficient matrix from a SAM by using
where M stands for a n × n SAM, Y for the diagonal matrix with elements of the column (or row) sums vector, and C for the coefficient matrix of the SAM. Second, we divide the accounts into two groups: the endogenous and the exogenous. Supposing the first k accounts of the n accounts are endogenous (n>k), we obtain the balance equation: 
where A is an accounting multiplier matrix of the SAM M.
The basic assumption of the accounting multiplier is that endogenous accounts respond to exogenous shocks linearly and prices are fixed or excluded from explanatory variables. The assumption is the same as that of the Leontief inverse matrix. In the InputOutput analysis, inflexibility of the production factor composition legitimates the assumption, more or less. This is not valid for an accounting multiplier matrix of a SAM, because a SAM usually includes institutional sectors the behaviour of which is certainly non-linear and pricesensitive. From this we may conclude that an accounting multiplier matrix is not be regarded as an efficient forecasting tool; it is, however, still useful for analysing the structural properties of an economy.
An accounting multiplier shows the magnitude of the influence that a unit change in one account causes to another account; however, it gives no information on how the influence is transmitted. 'Structural path analysis' gives this information. We begin the discussion about the method by introducing the concepts: 'elementary path,' 'direct influence,' 'total influence,' and 'global influence.'
An 'elementary path' is a path along which a change in an account is carried to another account. An elementary path goes through an account only once by definition; paths which include loops and feedbacks are therefore not elementary paths. Taking Table 5 , a coefficient SAM, as an example, we can find two elementary paths from account p to account s: p -q -r -s and p -r -s. Account p also influences account s along the path p -q -r -rs; this is however not an elementary path, because the path includes a loop r -r. The path pq -p -r -s is not an elementary path either, because it has a feedback p -q -p. The p -s is not a path, because Cell(s,p) has a zero value.
The magnitude of the initial change that a unit change in account j causes to account i is equivalent to the value of Cell(i,j) of a coefficient SAM. Multiplying the values of the cells that an elementary path goes through, we obtain the 'direct influence' of the elementary path.
For example, the direct influence of the path p -r -s is 0.56 = 0.8 (Cell r,p) × 0.7 (Cell s,r).
Because a direct influence ignores effects of the loops and the feedbacks that may associate with an elementary path, it usually shows only a fraction of the 'total influence' which an elementary path and the accompanying loops and feedbacks carry. The total influence can be calculated with
where T ij u , D ij u , and P m u are the total influence, the direct influence and the path multiplier of the u th elementary path from account j to account i, respectively. ∆ is the determinant of the matrix (I-N) in equation 4, and ∆p the determinant of the minor matrix that we make from the matrix (I-N) excluding the accounts the u th elementary path goes through. 
where G ij is the global influence from account j to account i, w the number of the elementary paths from account j to account i, and A ij the (i, j) element of the accounting multiplier matrix.
With equations 6-7, we can decompose an accounting multiplier completely. The mathematical proof of equations 6-7 is complicated. Instead, Defourny and Thorbeck (1984) explain the equations intuitively. They show that what these equations describe is a procedure to obtain (I-N) -1 in equation 5 by using the methods of the determinant expression of the inverse matrix and the minor factor expansion of the matrix successively.
